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To theleft is anexampleblendingof the VIIRS andAMSR2 SIC from 09
December2018 Notice the resultantSIC in BarentsSea,nearFranzJosef
Land and Canadiannland lakes Next, validationresultsare shownfrom a
dozenice scenesanalyzedfrom June 2019 with resultantstatistics and
histogramdrom casegqFigure2). Overall,the blendedSIC productreduces
overallRMS errorcomparedo VIIRS andAMSR2. A summerseasorcase
from 01 August2019over GreenlandSea(Figure 3) is shownwherethere
were coinciding Landsat8 and Synthetic Aperture Radar (SAR) imagery
from Sentinell. Qualitative analysisindicatesimprovementwhen a blend
of VIIRS plus AMSR2 SIC is utilized, with the AMSR2 SIC product
noticeablymissinga seaice feature(circled) For this particularcaseboth
StandardDeviation and RMS errors (not shown) are reducedin blended
productcomparedo VIIRS andAMSR2 SIC. Anothercasein the Antarctic
regionover the Bellingshauserseacomparedo Sentinel2 RGB shownin
Figure 4 gives further indication of AMSR2 SIC underestimation A
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This work aims at improving Sealce Concentration
(SIC) estimatesfrom space,providing a new product
that gives SIC under all-weather conditions through
optimal blending of high spatial resolution Visible
Infrared Imaging Radiometer Suite (VIIRS) ice
concentration with ice concentration from passive
microwave observation from Advanced Microwave
ScanningRadiomete2 (AMSR?2).

Validation of VIIRS and passivemicrowavederived
SIC hasbeendone using high-resolutionLandsatdata
fromthe U.S. GeologicalSurvey(USGS) In eachscene
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there is a visible and thermal channelobservationat Figure 1: Examples of Daily Sea Ice Concentration Composite over Arctic on 09 Dec 2018. Left: SNPIRS, Middle: summercaseon 18 JuneZOlSoyer HudsonBay (Figur.eS) givesadditional
30 meterspatial resolutionform the OperationalLand blended VIIRS and AMSR2, Right: AMSR2. SAR1B images in boxed region over Franz Josef Land and Barents Sea Indication that the AMSR2 retrieval has an underestimatiorof SIC when
Imager (OLI) andthe Thermallnfrared Sensor(TIRS) comparedio Sentinel2 RGB. Sensitivity In warm ice surfacetemperature

onboardLandsat8. Each pixel at the original spatial environmentssuchasshownin southernrHudsonBay Is a likely reasonfor

clearconditionshasedon thevisible channekeflectance Finally, Landsatand Sentinell-A andB SAR imagerythat coincidewith
and the derived NormalizedDifference Snow Index | T T VIIRS AMSR2 + VIIRS AMSRZ2 differencesbetweenthe Blend and AMSR2 SIC during the 2017 March
(NDSI). SIC atlower spatialresolutionsof 1 and10 km throughJuneperiodwere analyzedo seehow oftenthe NPP SIC improves
are calculatedas the ratio of the numberof snow/ice 1 O O O uponthe AMSR2 SIC in the Blend Thesescenesvhereobservedo have
pixelsto the numberof all pixelsinsidea grid cell. For \ SICsthat were anywherefrom 25-75% differencein value For Landsata
eachof the Landsatscenesa correspondinggranuleof \ | total offll?(ijmaghes,of W;lls(())/h only 11 occurin r:he Ant;{dig region In to:]al
h MINPPVIIRS SIC with a spatialresolutionof o oot UM T e oot e : it was found to have a 0 succesgate in havin end improving the
t75€Osrrl1J ci)s locatedwith a time differepnceof lessthan 1 T Landsat-8 SIC Landsat-8 RGB  Sentinet1 overall SIC field. For SAR comparisonstheyarepar?itionedinto Arctic and
hour A daily meanSIC productis also obtainedfrom Antarctic, with 205 Arctic and 132 Antarctic scenesbeing analyzed,with
AMSR?2 at 10 km. BiasandRMSE of SICsform VIIRS O O Q Blend havinga different SIC thanAMSR2. It wasfoundthatthe Blend had
and AMSR2 are calculatedwith regardto SIC from asuccessate85% overtheArctic and82% overtheAntarctic

Landsat However,one caveatis that VIIRS still hassomeissueswith ice cloud

leakage This Is expectedto be improved with the releaseof updated
JPSS/VIIRloud productsthatprovidecloud probabilities

Figure 2: Histogram comparisons to Landsat from 12 Figure 3: On August 1, 2019 in Greenland Sea off Greenland
_ Sea Ice Concentration scenes over Arctic from June  NE Coast. Top: VIIRS, Blended and AMSR2 SIC. BottomSIC,
2019. Upper left is AMSR2, upper right SNPP and OLI/TIRS RGB from Landsat-8 and Sentinell SAR image.

lower middle is the Blended product.

After both VIIRS and AMSR-2 SICsareremapped
into 1-KM EASEGrid, the Best Linear Unbiased
Estimator(BLUE) is thenappliedto derivethefinal ice AMSR?2 AMSR2+VIIRS
concentrationunderclearsky conditions
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In summary,it hasbeenshownthat the higher resolutionVIIRS data
providesbeneficial information to improve upon microwave (AMSR2) SIC
under clear sky conditions It was found that the AMSR2 retrieval suffers
from low SIC biasin especiallysummerttime warmerice conditionsandthe
iInclusion of VIIRS SIC mitigatesthat specific problem For future work, to
improve upon this product, we will include seasonally adjusted bias
corrections

wherelCE_CONG andICE_CONG, arethe optimized Senfinelo Sentinel?2 |
ice concentrationsrom the two products D; andD, are . _
measuremenbiases U, and U, are the measurement .
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resulting SIC is determinedas the ice concentration Landsatw_nageswere Obtalnedfr_om t_he USGS Earth_ Explorer data
form the microwaveobservationswith bias correction ‘ portal SAR imagesare from the University of Alaska Fairbanks,Alaska
Furthermore,ice cover is defined by pixels with SIC Satellite Facility data portal (Ve_rte_x) Sen_tinelz RGB Iimagesare from
largerthan 15%. The final productwill havethe same | | from Eu_ropeanSpaceAgency,dlstrlbutedwa the L_JSGSdataportal Thls
spatial resolutionas VIIRS (1 km) with ice product Figure 4: On 15 Oct 2017 over Bellingshausen _Ilz_ggptfr\e/”Sl.Qé) nB}sn\;uer;ZEEl(I)q%jSAol\\/I/grRszogfge.ast Hudson Bay. EméeCt.ls msup ported oy the NOAA JPSS Proving Ground and Risk
from microwaveobservationsnterpolatedo the VIIRS Sea. Top: AMSR2 and Blended SIC; Bottom: Bottom: Sentinek? RGB from same day ~17 UTC , and NPP eductionActivity.

spatialresolution Sentinel2 RGB from the same day. VIIRS IST at 260-275 K scale for same day ~18 UTC.
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